THE BIOLOGY OF CANCER: A NEW APPROACH
SIR,-Much could be written about the principles of reviewing. But is it not stretching some principle to its limit when a review is largely confined to one part, of one (Fig. 10.14) , that the recorded increases in deathrates, generally larger in men than in women, were nevertheless remarkably synchronous in the two sexes, although women took up the habit of cigarette smoking some 30 years later than men (Todd, 1972) . Furthermore, the recorded rises have been so large in both sexes that only a small proportion, at the most, could be attributed to the effects of tobacco.
From an extended correspondence with members of the Royal College committee preparing a revised report, and in particular with Professor C. M. Fletcher, I am gratified to learn that they have now abandoned their 1971 position. They concede that underdiagnosis of lung cancer was severe at the beginning of the century. However, in an attempt to salvage some support from the wreck of the secular trends, R. Peto (1976) has recently shifted the focus of interest from absolute rates to the change with time in the sex ratio of death rates for lung cancer.
These trends, he believes, really do demonstrate the causal effects of smoking.
In the course of his review, J. Peto takes up this theme from R. Peto and cites sex ratios which he also seems to believe establish the carcinogenic action of tobacco smoke beyond dispute. He comments: " I eagerly await Professor Burch's unconvincing ad hoc argument ". It would be churlish of me to deprive him and your readers of a response, although attention to pages 324 to 327 of my book should have rendered it unnecessary.
It is customary to compare quantitative observations with quantitative predictions from hypothesis. Adopting this routine procedure in my book, I calculated the expected increase in the levels of lung cancer over the period 1901-05 to around 1956 assuming: (i) the causal hypothesis of the association between smoking and lung cancer; (ii) the smoking habits of men and women in the United Kingdom as given by Todd (1972) ; (iii) the presumptive " dose-response " relations determined by Doll and Hill (1964) from their study of British male doctors; and (iv) Hammond's (1966) presumptive " doseresponse " relations for U.S. women-in the absence of suitable data for British women. (Curiously, Peto asserts that I do not deal " with the central predictions " of either my own or the conventional models.)
For men, the expected increase proved to be a factor of about 2-9 only, and for women, about 2-3. (The reason for the surprisingly small expected increase in men is that the consumption of non-cigarette tobacco at the end of the nineteenth century-mainly pipe tobacco-was some 3-7 times higher than in 1956.) J. Peto states: " The enormous increase in recorded lung cancer deaths this century, although exaggerated by improved diagnosis, is largely due to cigarette smoking ".
(My italics.) Peto has neglected simple arithmetic. By no plausible stretch of the " conventional model " can cigarette smoking account for as much as 10% of the recorded increase in age-standardized rates in males; the best estimate from published data lies between 2 and 30//O.
From the 2 factors of expected increase, 2-9 and 2-3, and the sex ratio (M/F) of standardized death rates from lung cancer in 1901-05 (about 1-24), the predicted sex ratio in 1956 becomes: 1-24 x 2.9/2.3 or about 1-56. Peto quotes observed ratios (for an undefined age-range, but probably 50-54) of 8-9 for 1953 and 5-6 for 1963.
The " agreement " between expected and observed ratios leaves something to be desired. I have, however, known larger discrepancies than this to be " resolved " by ingenious post hoc devices. Perhaps the " robustness " of the " conventional model " will prove equal to the task?
As things stand, the calculations given already in Chapter 10 of my book appear to dispose of the claims of J. and R. Peto, without resort to any ad hoc arguments. I must hasten to add, as I did in my book, that the analysis of recorded secular trends in death rates-together with post mortem studies-shows that the increases were largely the result of diagnostic error and, perhaps, non-cigarette-associated genuine increases. However, because these confounding effects are so large, the analysis of secular trends does not dispose of the hypothesis that smoking causes lung cancer. A genuine cigarettecaused increase might well be concealed in the overwhelmingly larger recorded rise.
According to J. Peto my " . . . style is well illustrated by the discussion of inhalation ". He states (correctly): " Among heavy smokers, inhalers suffer lung cancer rates similar to or even, according to some studies, lower than non-inhalers ". He adds (incorrectly): " Professor Burch asserts that this alone refutes the (causal) hypothesis . This is pure invention. At the end of the section " Inhaling " I write on p. 356: " We are forced to conclude that the evidence for the effects of inhaling cannot provide definitive tests of all causal hypotheses, although it might help to define some of those anatomical sites where cigarette smoking does not exert a direct carcinogenic action ". (Original italics.) As the author of a book that criticizes some of the key assumptions underlying much contemporary cancer research I had hoped for reasoned appraisal (and have not been wholly disappointed) although I was prepared for expressions of resentment. Is it unreasonable to expect that a reviewer should be familiar with, and make some reference to, the biology of cancer? P. R. J. BURCH
The General Infirmary, Leeds.
J. Peto replies: SIR,-Professor Burch does not explain the anomaly in the male/female ratio nor mention my fundamental criticisms of his general theory of carcinogenesis. One point justifies detailed discussion. He reasserts that, according to the causal theory, male lung cancer rates should have increased by a factor of 2-9 since the turn of the century. This calculation is based on the assumption that the carcinogenic effect of the mixture of pipe tobacco, cigars and snuff consumed between 1880 and 1900 was the same, weight for weight, as that of modern pipe tobacco, irrespective of age at starting and stopping smoking; moreover, that the pipe smokers on which the quoted rate is based included those who had in the past smoked cigarettes. I would suggest a figure of about 5 at age 50, increasing to about 10 by age 75 since 1911. The corresponding misdiagnosis rates can be estimated from the proportional increase in recorded female rates between 1911 and 1951, since by 1951 few women aged over 50 had smoked for long enough to materially affect their risk of lung cancer and diagnosis was probably reasonably accurate. This proportional increase was 5 at age 50, rising steadily to about 15 in those aged over 75, and when we multiply these factors we obtain the proportional increase in recorded male rates since 1911, ranging from 25 at age 50 to about 150 in old age. The hundred-fold increase in recorded rates may thus be crudely summarized as the effect of a 10-fold increase due to smoking and a 10-fold increase due to diagnosis. (These 2 factors of 10 must of course be multiplied. Burch's " best estimate from published data " is obtained by assum-
